Abstract-Most of the researchers working on power electronic converters and inverter system, in the present technology power electronic converters and inverters have many limitations in industrial applications. Industrial applications needs high torque, long life and high reliability power electronic systems. It is very difficult task of designing the power electronic system to meet the industrial demands, although many factors and parameters which are adversely contribute to minimize the efficiency and life time of the system. The major factors involved to obtain an efficient power transmission, are the dominant factor of harmonics that disturb the required voltage waveform. This work highlights the methods and analysis of harmonics and THD of the five Phase PWM drive, the reduction harmonics has been obtained by the PWM Inverter, this is done by studying THD with LC filter and DC level capacitor voltage balancing scheme using MATLAB programming. The harmonic distortion has been reduced and compared with normal PWM drive is presented in this paper.
I. INTRODUCTION
The implementations of Poly phase technique are increasing in the research, because of having more advantageous features than the three phase PWM drive techniques. Poly phase drives implemented in the industrial advanced application like marine engineering, aircrafts, electric cars, HVDC systems, traction systems, and power at high rated applications in general. Poly phase inverter drive power electronic system has various advantages, reduction of line currents, high reliable in erotic operations, and drastic minimization in ripple currents [1] [2] [3] [4] [5] .
The operation of Power electronic converters and inverter drives can be studied at the operated frequency 50Hz. The loads may be used for PWM drive can be linear or non linear loads produces multiple odd harmonics, these harmonics super imposed on the fundamental harmonics, whose magnitudes are comparable with the fundamental harmonics, the lower order harmonics will be more effective in the load.
Presently, if the load is an induction motor, these harmonics does not contribute any mechanical force to produce torque in the induction motor, it is simple dissipated as heat in the windings of the induction motor, hence the windings are getting heated up and damages the windings, therefore the dissipation of heat in the windings will also affect the life time of the induction motor due to various problems like bearing current, high dv/dt, EMI noise, and vibration etc.
The three phase converters are inefficient to work with linear loads, to overcome this problem the two capacitors connected with DC level neutral point method is employed. A current path is provided by using midpoint DC level capacitors. The disadvantages of using DC level capacitors are that the size and cost of the circuit is drastically increased in high voltage and power usage in the industries.
The neutral current passes through the neutral point DC level capacitors, the ground voltage is stepped down to half of the DC voltage at the neutral point of the DC level capacitors. This system has a disadvantage of using the DC neutral capacitor voltage, therefore in order to step up to higher output voltage; high DC level capacitors are required to be connected to provide efficient operation. The other disadvantage of using DC level capacitor is, it requires high rated capacitors to overcome the neutral current. This method leads to a small DC level capacitance to cancel the triple harmonics and high voltage ripples in the neutral lines.
The output of the PWM drives contains odd harmonics due to linear and non linear loads, these harmonic currents directly coupled into the power lines. Most of the filters are used to minimize dv/dt effects, common mode problems and differential mode problems, the drive control is affected by using the differential mode filters, and an LC differentialmode filter is used in this work. A new method is employed to design and implement the DC level capacitor system by connecting the loads in series and parallel to reduce harmonics [6] [7] [8] [9] [10] [11] . The non linear loads lead to generation of harmonics these harmonics are minimized using filters. A filter is a circuit that changes amplitude and phase of a signal with frequency. The filters have wide applications in power electronic system to reject and allow certain range of frequencies. The passive elements give drastic reduction of harmonic content and THD, but passive filters are economical and complex to use experimentally because of physical size. Various types of filters are used to minimize the ripple content and harmonic distortion in the inverter and converter system.
II. NORMAL FIVE PHASE PWM INVERTER DRIVE

A. Types of Filters:
The filters are classified into L-filter, LC-filter, π-filter, and LCL filters. In this work LC filter is employed to study the harmonic content and total harmonic distortion.
B. Design of LC filter:
The LC filter is used at the five phase PWM Inverter drive for minimizing the THD. The filter is designed and connected at each phase with the resonant frequency f 0 . The resonant frequency can be calculated using the equation. The complete circuit diagram of five phase PWM inverter with LC filter is as shown in Fig 3. It utilizes five capacitors and inductors at the output of the inverter to construct DC level Capacitor voltage balancing circuit, two capacitors are used at the input level of the inverter, the values of C1=C2=1000 µF, with input inductor L1=0.0175 H, also neutral point inductor is connected between DC mid-point and neutral point of the load is L2=100 H is used to minimize the total harmonic distortion in the PWM inverter shown in Fig.3 . The THD of normal PWM drive without filter, with LC filter, and with LC filter neutral point is as shown in fig 7, fig  8 and fig 9 respectively . The FFT analysis has been done for the frequencies 5 Hz and 50 Hz, the FFT analysis shows the % age of total harmonic distortion and various odd harmonics at the output of the PWM inverter drive. The results obtained with normal drive, with LC filter, and LC filter with neutral point has been tabulated and compared shown in Table 1 . By using LC filter higher order harmonics are removed from the output of the inverter. 
V. CONCLUSION
A Simulation work has been carried out to study the THD in Five phase inverter drive, the THD obtained with normal PWM drive has been compared with THD of PWM five phase inverter with LC filter, and also with LC filter neutral point capacitor DC level capacitor voltage balancing method. The simulated results have been compared and it is concluded from the results that the harmonic content and THD is found to be less in five phase Inverter drive with LC filter neutral point DC level capacitor.
